Role of the surface-exposed leucine 155 in the metal ion binding loop of the CuA domain of cytochrome c oxidase from Thermus thermophilus on the function and stability of the protein.
The role of Leu155 in the metal ion binding loop in the soluble CuA binding domain of subunit II of cytochrome c oxidase from Thermus thermophilus (TtCuA) was investigated by site-specific mutations of this residue to arginine (L155R) and glutamic acid (L155E). The UV-visible absorption and electron paramagnetic resonance spectra suggested that the Cu(2)S(2) core of TtCuA was almost unchanged by the mutations. The redox potential of the metal center in the L155R mutant was ~20 mV higher than that in the WT protein, while that of the L155E mutant was almost the same as that of the wild type (WT-TtCuA). The rate of transfer of an electron from cytochrome c(552) to the L155E mutant was much lower than that of transfer to the WT protein, while that for transfer to the L155R mutant was similar to that of WT-TtCuA. The total reorganization energy was increased for both the mutant proteins compared to WT-TtCuA. The results suggest that the presence of a negatively charged residue at the site of Leu155 in TtCuA possibly disfavors the protein-protein interaction between the two redox partners. The mutation also affected the equilibrium pH dependence of the protein. The thermal and thermodynamic stability of TtCuA was drastically decreased upon the mutation, which is most prominent in the L155R mutant. These studies indicate that the hydrophobic patch at the surface of TtCuA consisting of Leu155 is important for the transfer of an electron between cytochrome c(552) and TtCuA.